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Turkiye'de Yapilan Calismalarda Aktif Ogrenme
Yaklasiminin Fizik Basarisina Etkisi: Bir Meta Analiz

Calismasr’

Yaren AYAR', Vahide Nilay KIRTAK AD?

Ozet

Bu c¢alismanin amaci aktif 6grenme yaklasiminin fizik
basarisina etkisini arastirmis Turkiye'de yapilan makaleleri ve
lisansustu tezleri incelemektir. Arastirmaya dahil edilecek
calismalar, 2004-2023 (Nisan) yillari arasinda ulusal ve
uluslararasi veri tabanlarinda bilimsel dergilerde yayinlanmis
makaleler ile lisansustl tezlerden olusmaktadir. Literatdr
taramasinda DergiPark, YOK Ulusal Tez Merkezi, Google
Akademik, ULAKBIM, ERIC ve Science Direct veri tabanlari
kullanilmistir. 19 makale ve 14 tez olmak uzere toplam 33
calisma belirlenmistir.  Bu c¢alismalarin  nicel bulgulari
Uzerinden meta analiz yapilmisti. Comprehensive Meta-
Analysis (CMA) programinin kullanildigi bu ¢calismada meta
analiz yapilmadan once secgilen c¢calismalarin yayin yanliligi
olmadigi tespit edilmistir. Ayrica c¢alismalar arasinda
heterojenite olmasindan dolay! rastgele etkiler modeli tercih
edilerek meta analiz yapilmistir. Elde edilen bulgular
dogrultusunda Turkiye'de yapilan lisansustu tezlerin genel etki
buyuklidgu 1.094 olarak bulunmustur. Bu deger genis dizeyde
bir etkinin oldugunu gdéstermektedir. Makalelerin genel etki
buyuklugu ise 0.467 olarak bulunmustur. Bu deger de orta
duzey etki olarak tanimlanmistir. Arastirmanin sonucunda
Turkiye'de yapilan calismalarda aktif 6grenme yaklasiminin
fizik basarisini olumlu yénde etkiledigi sonucuna varilmistir.
Bu alanda c¢alisacak olan arastirmacilara 5E modeli,
bilgisayar destekli 6gretim ya da tutum, motivasyon gibi ¢esitli
degiskenlerin fizik basarisi Uzerindeki genel etkisini belirleme
Uzerine ¢alisabilecekleri 6nerilmektedir.
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Bir kurami guclt yapan en dnemli ozellik diger kuramlarla olan
iliskisidir. Ogrenme kuramlari incelendiginde yapilandirmaci 6grenme
kurami, bilissel 6grenme kurami ve néro-fizyolojik 6grenme kurami
gibi guncel odgrenme kuramlarinin  birbirlerini  destekledikleri
goérulmektedir. Bu durum son vyillarda ortaya atilan &grenme
kuramlarinin 6grenme olgusunu daha iyi acikladigini gostermektedir.
Yapilandirmaci 6grenme kurami da oldukca populer hale gelen,
dnemli 6grenme kuramlarindan biridir. Ozellikle fen alanlarinin
ogretiminde kuramsal temel alinarak 0ogretim uygulamalari
yapilmaktadir. Yapilan calismalar yapilandirmaci égrenme kuramini
temel alan yéntem ve yaklasimlarin o6grenci kazanimlari Uzerinde
daha etkili oldugunu gostermektedir (Kim ve digerleri, 1999;
KUcUkdzer, 2004). Yapilandirmaci &6grenme kurami, égrenmenin
bireysel oldugunu ve her bireyin kendi zihninde gerceklesen bir sure¢
oldugunu belirtmektedir. Bireyin yeni karsilastigi bir bilgiyi, daha énce
ogrendigi bilgilerle iliskilendirmesi gerektigini ve 6grendigi yeni bilgiyi
farkli durumlara uygulayabildigi takdirde ogrenmenin
gerceklesecegini vurgulamaktadir (Cepni ve digerleri, 2006).

Yapilandirmacit égrenme kurami, 6grenmenin nasil gerceklestigini
aciklar. Fakat sinif icerisinde nasil uygulanacagina dair bilgi vermez. Bu
nedenle egitimciler bu kuramin sinif icerisinde nasil uygulanmasi
gerektigi Uzerine c¢alismaktadir. Aktif ogrenme yaklasimi, bu
calismalarin bir sonucudur. Aktif égrenme, temelleri yapilandirmaci
ogrenme kuramina dayanan, égrenenin bilgiyi yapilandirabilmesi icin
hangi firsatlarin sunulmasi gerektigini ve égreticinin ne tur eylemler
yapmasl gerektigini anlatan bir yaklasimdir. Kisacasi aktif 6grenme,
yapilandirmaci 6grenme kuraminin sinif icerisindeki 6grenme surecini
ifade eder. Un Acikgdz'e gore aktif 6grenmenin tanimi soyledir:

“Aktif 6grenme, 6grenenin 6Jdrenme sUrecinin sorumlulugunu tasidig,

ogrenene &grenme surecinin  ¢esitli yoénleri ile ilgili karar alma ve

o6zduzenleme yapma firsatlarinin verildigi ve karmasik ogretimsel islerle

ogrenenin 6grenme sirasinda zihinsel yeteneklerini kullanmaya zorlandigi bir
dgrenme sUrecidir (Un Acikgdz, 2002, s.17)."

Aktif  o6grenmede &grencilerin  dusUnerek Uretmeye yonelik
yeteneklerini gelistirmek amaclanmaktadir (Cepni ve digerleri, 2006).
Aktif 6grenme yaklasimi ile égrenciler 6grenme surecinin aktif bir
parcasi olmaktadir. Ogrencinin kendi 6grenme sUrecini kontrol etmesi
hem 6grenme surecinin kalitesini artirmakta hem de égrencilere daha
derin bir anlayls kazandirmasi  acisindan  etkili  oldugu
dusunulmektedir (Kalem ve Fer, 2003). Aktif 6grenme yaklasimi,
ogrencilerin soru sormalarina, tartismalara katilmalarina ve é6grenme
stillerine  uygun &grenme materyalleri duzenlemelerine olanak
tanimaktadir (Bonwell ve Eison 1991).

Aktif 6grenme yaklasimi, son zamanlarda oldukca ilgi géren ve Uzerine
siklikla calisilan konulardan biridir. Ozellikle Amerika ve ingiltere olmak
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Uzere pek ¢cok uUlkede 6gretim programlarinda aktif 8grenmeye daha
fazla yer verilmeye ve aktif 6grenme ile ilgili projeler yapilmaya
baslanmistir Ulkemizde de bu konuda yapilan calismalarin ve
yayimlarin sayisi gittikce artmaktadir. Stzen (2007), fen bilimleri;
Oguncg (2012), kimya; Karamustafaodlu (2009), fizik; Saygi (2009),
muzik; Guney (2011), Turkge; Aksu (2005), matematik alaninda gibi
daha pek cok arastirmaci aktif &égrenmenin o6grenme ciktilari
Uzerindeki etkisini arastirmaktadir. Yapilan bu calismalarin buyuk
cogunda yaklasimin 6grencilerin basarisini arttirdigi, sosyal becerilerini
kuvvetlendirdigi, ézguvenlerini ve motivasyonlarini arttirdigr ve Ust
duzey dusunme becerilerini etkiledigi gorulmektedir. Fizik egitimi
alaninda yapilan calismalarda da benzer sonuclara ulasilmistir. Fizik
basarisinin arttigi, fizik kavramlarinin daha dogru ve kalici olarak
ogrenildigi, bilimsel sure¢ becerilerinin gelistigi ve 6grencilerin sinifta
daha aktif oldugu gorulmektedir (Kirtak Ad, 2016).

Meta analiz de aktif 8grenme gibi son yillarda daha populer olan bir
analiz ydntemidir. Dincer'e (2021) gdére meta analiz, “bir konu, tema ya
da calisma alani hakkindaki benzer calismalarin belirli dlcutler altinda
gruplanip, bu calismalara ait nicel bulgularin birlestirilerek
yorumlanmas!” demektir. Meta analiz, farkli kaynaklardan veri
toplandigi ve genis bir perspektif sagladigi icin arastirmacilara daha
guvenilir ve gecerli sonuclar sunmaktadir (Cooper ve digerleri, 2009).
Ayrica meta-analiz c¢alismalari, bir arastirma alanindaki ilgili
calismalarin sonuclarini bir araya getirdigi icin daha sonra yapilacak
arastirmalara yon verecek bilgiler de icermektedir.

Alanyazin incelendiginde fen egitiminde meta analiz yapilan cesitli
calismalar bulunmaktadir (Akyol, 2022; Bakioglu ve Goktas, 2020;
Balemen, 2016; Demirtas Yilmaz, 2014, Funa ve Prudente, 2021; Koca,
2019; Kural, 2020; Ozturk ve Karakus, 2016; Sarigol, 2022; Yavuz, 2022).
Freeman vd. tarafindan 2014 yilinda yapilan meta analiz ¢alismasinda
aktif ogrenmenin, fen, teknoloji, muhendislik ve matematik
alanlarindaki etkisi incelenmistir. Arastirmaya 225 calisma dahil
edilmistir. Bu calismalarin 158 tanesinde aktif 6grenmenin &grenci
basarisini 0.47 oraninda arttirdigl tespit edilmistir. Arastirmaya dahil
edilen 158 calismadan 31'i fizik egitimi alanindadir.

Fizik egitimi alaninda yapilan diger meta analiz calismalarina
bakildiginda bilgisayar destekli 6grenmenin (Dinger, 2015; Yesilyurt,
20T11), probleme dayali 6grenmenin (Nora ve Asrizal, 2020; Wijiaya ve
digerleri, 2021), edmodo uygulamasinin (Nazifah ve digerleri, 2021),
Phet simulasyonlarinin kullaniminin (Chotimah ve Festiyed, 2020;
Wendra ve digerleri, 2021), sorgulamaya dayall 6grenmenin (Humaira
ve digerleri, 2022), isbirlikli 6grenmenin (Rizki ve digerleri, 2022) ve
kesfederek o6grenmenin (Ramadhani ve Ratnawulan, 2022) fizik
basarisina etkisinin incelendigi ve olumlu ydnde etki ettidi
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gorulmektedir. Bu calismada da aktif égrenme yaklasiminin fizik
basarisi  Uzerindeki etkisini arastiran  calismalar incelenmek
istenmektedir.

Arastirmanin Amaci ve Problemleri

Bu calismanin amaci aktif 6grenme yaklasiminin fizik basarisina
etkisini arastirmis Turkiye'de yapilan makaleleri ve lisansustu tezleri
incelemektir. Bu amac¢ dogdrultusunda asagidaki sorulara cevap
aranmistir:

1.Turkiye'de yapilan makalelerde aktif 6grenme yaklasiminin fizik
basarisina etkisi nedir?

2.Turkiye'de yapilan lisansustu tezlerde aktif 6grenme yaklasiminin
fizik basarisina etkisi nedir?

Yoéntem
Arastirmanin Modeli

Arastirmada Turkiye'de yapilan makaleler ve lisansustu tezlerde aktif
ogrenme yaklasiminin fizik basarisina etkisini belirlemek amaciyla
meta analiz ydontemi kullaniimistir.

Verilerin Toplanmasi ve Analizi

Arastirmaya dahil edilecek ¢alismalar, 2004-2023 (nisan) yillari arasinda
ulusal ve uluslararasi veri tabanlarinda “Aktif OJrenme ve Fizik
Basarisi” ile ilgili yayinlanmis, arastirma problemine uygun, gerekli
istatistiksel verilere sahip olan makaleler ve lisansustu tezlerden
olusmaktadir.

Taramada Turkce olarak “aktif 6grenme” ve aktif 6grenme ile birlikte
“proje tabanli 6grenme”, “problem tabanli 6grenme”, “coklu zeka”,
“akran o6gretimi”, “isbirlikli 6grenme”, “sorgulamaya dayali 6grenme”,
“beyin firtinasi” ve “fizik egitimi” anahtar kelimeleri kullaniimistir.
ingilizce olarak da yine “active learning” ve aktif égrenme ile birlikte
“project based learning”, “problem based learning”, “multiple
intelligence”, “peer teaching”, “cooperative learning” ve “inquiry based
learning” anahtar kelimeleri kullaniimistir. YOK Tez, Ulakbim TR Dizin,
Google Akademik, Dergi Park, ERIC ve Science Direct veri tabanlarinda
ilgili anahtar kelimelerle tarama yapilmistir. Belirtilen alti veri
tabaninda ilgili anahtar kelimeler ile yapilan taramalar Sekil Tde

verilmektedir.
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Sekil 1
Alanyazin taramasi
. Google Ulakbim . Science
ek ez Akademik TR Dizin Deigl Pk SIS Direct
Toplam 1060 Toplam 311 Toplam 247 Toplam 512 Toplam 1124 Toplam 857
calismaya calismaya calismaya calismaya calismaya calismaya
ulasiimistir. ulasiimistir. ulasiimistir. ulasiimistir. ulasiimistir. ulasiimistir.
Olcutlere Olcutlere Olcutlere Olcutlere Olcutlere Olcutlere
uygun 14 uygun 6 uygun 3 uygun 6 uygun 3 uygun 1
calisma calisma calisma calisma calisma calisma
alinmistir. alinmistir. alinmistir. alinmistir. alinmistir. alinmistir.
Sekil Tde goruldugu gibi toplam 33 calisma arastirmaya dahil

edilmistir. Bunlarin 14 tanesi lisansustu tez, 19 tanesi de makaledir.
Fakat makalelerin bir tanesinde uc¢ farkli karsilastirma yapildigi icin bu
calismadan ug¢ farkh veri seti arastirmada kullaniimistir. Bu sebeple
Turkiye'de yapilan makalelerde aktif 6grenmenin fizik basarisina
etkisinin incelendigi birinci arastirma probleminde 21 veri seti
bulunmaktadir.

Arastirmaya Dahil Edilen Calismalarda Aranan Ozellikler
Arastirmaya dahil edilen ¢calismalarda aranan ozellikler sunlardir:
1. Calismanin 2004-2023 yillari arasinda yapilmis olmasi.

2. Calismanin Turkiye'de yayinlanmis lisansustu tez olmasi, Turkiye'de
uygulamasi yapilmis Tdrkce veya Iingilizce bilimsel dergilerde
yayinlanmis makale olmasi.

3. Calismanin tek grup on test-son test ya da deney ve kontrol
gruplarinin, fizik dersi akademik basarisina yonelik etkiyi incelemesi.

4. Calismada t testi yapilmis olmasi.

5. Calismada meta analiz yapilmasi icin gerekli olan etki

buUyUklugunun hesaplanabilmesi icin nicel veriler iceriyor olmasi.

Yapilan arastirmada c¢alismalarin  meta analize dahil edilme
ozelliklerine uygun olup olmadiginin anlasilmasi ve c¢alismalarin
karsilastirilmasinin  yapilabilmesi  ic¢in bir  kodlama  formu
olusturulmustur. Kodlama formunda calismalarin genel ozellikleri ve
istatistiki veriler yer almaktadir. Meta analize dahil edilecek
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calismalarda t testi yapilmis olmasina dikkat edilmistir. Analizden 6nce
calismalarin verilerinin  normal dagilim gésterip gostermedigine
bakilmistir. Verilerin meta analizi Comprehensive Meta-Analysis (CMA)
programiyardimi ile yapilmistir.

Analiz Sonuglarinin Yorumlanmasi

Yapilan meta-analiz sonucunda elde edilen etki buyukluklerinin dnemi
yorumlanirken Thalheimer ve Cook (2002) tarafindan gelistirilen
siniflandirma kullaniimistir. Bu siniflandirma séyledir;

Etki bayuklagu;
0.15'den kucuUk ise dnemsiz duzeyde
0.15ile 0.40 arasinda ise kug¢uk duzeyde
0.40 ile 0.75 arasinda ise orta duzeyde
0.75 ile 1.10 arasinda ise genis duzeyde
1.10 ile 1.45 arasinda ise ¢cok genis duzeyde ve
1.45'den bUyUk ise muazzam duzeyde etkilidir.
Bulgular

Fizik ogretiminde aktif 6grenme yaklasiminin akademik basariya
etkisini incelemis calismalari inceleyen bu arastirmada belirlenen
kriterleri kapsayan 33 calisma ile meta analiz yapiimistir. Meta
analizden elde edilen bulgular bu bélumde verilmistir.

Arastirmanin Birinci Alt Problemine Ait Bulgular

Arastirmanin birinci alt problemi Turkiye'de yapilan makalelerde aktif
ogrenme yaklasiminin fizik basarisina etkisini incelemektir. Bu amacla
19 arastirma makalesinin verileri kullaniimistir. Bir makalede (Salar ve
Turgut, 2021) Ug farkl karsilastirma oldugu icin bu ¢alismmadan ug¢ farkl
veri seti analize sokulmustur. Birinci alt probleme goére yapilan meta
analizde o6ncelikle arastirmaya dahil edilen calismalarin  yayin
yanhliginin olup olmadigina bakilmistir. Yayin yanliligi ihtimali ile ilgili
huni dagilim grafiginin sonuclari Sekil 2'de verilmistir.

Sekil 2
Makalelerin Etki Bayukltklerine ait Huni Grafigi

Standart hata

-
Hedge’s g
5S4
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Sekil 2'deki huni grafigi incelendiginde, calismalarin orta kisimda
toplandigr ve etki buyukluklerinin  yakin  dagdilm gdésterdigi
gorulmektedir. Birbirlerine yakin dagilim gosterse de tam simetrik bir
dagilim olmamasi nedeniyle diger bir yanlilk istatistigi olan
Rosenthal'in guvenli N (FSN) istatistigine bakilmistir (Tablo 1).

Tablo 1

Makalelere Ait Yayin Yanliligi Istatistikleri
Yanlilik Durumu Deger
Gozlenen calismalar icin Z degeri 8.07395
Gozlenen calismalar icin p degeri 0.00000
Alfa 0.05000
Yén 2.00000
Alpha i¢cin Z degeri 1.95996
Gozlenen galisma sayisi 21
Guvenli N sayisi 336

Tablo Tde Rosenthal'in guvenli N (FSN) istatistigine gore alfa 0.05
degeri icin 336 bireysel calismaya daha ihtiya¢c duyuldugunu
gostermektedir. Yayin yanliligini ifade eden Tau-kare katsayisi ile ilgili
bilgiler Tablo 2'de verilmistir.

Tablo 2

Makalelere Ait Yayin Yanliligi istatistikleri 2
Yanlilik Durumu Deger
Tau 0.02
p degeri 0.85

Tablo 2'ye gore Tau katsayisinin 0.02, p degerinin 0.85 oldugu
goérulmektedir. Analiz sonucunda p degerinin 0.05'ten buyuk olmasi
beklenmektedir. Elde edilen p degeri 0.05ten buyuk oldugu icin
calismada yayin yanlihgr bulunmadigi tespit edilmistir. Yayin yanlligi
bulunmadigr icin etki buyuklUklerini  hesaplanma asamasina
gecilmistir. Makalelere ait etki buyuUklUklerinin degerleri Tablo 3'te
verilmektedir.

Tablo 3
Makalelere Ait Etki Bayuklugu Degerleri
Hedges's Etki Standart

Yazar Soyadi (Yil) Blyaklaga Hata Varyans
*Salar ve Turgut (2021) 1 0.203 0.260 0.067
*Salar ve Turgut (2021) 2 -0.396 0.266 0.071
*Salar ve Turgut (2021) 3 -0.049 0.279 0.078
Yasar ve Baran (2020) 0.337 0.348 0.121
Akpinar ve Korkusuz (2019) -0.823 0.214 0.046
Baran vd. (2018) 2.538 0.462 0.213
Cetin (2018) 0.191 0.196 0.038
Yilmaz ve Karagcop (2018) 1.067 0.298 0.089
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Asiroglu ve Duruhan (2016) 1108 0.338 0.114
Cibik vd. (2016) 0.326 0.154 0.024
Kirtak Ad ve Kocakulah (2016) 2.488 0.282 0.080
Simsek ve Yesiloglu (2014) -1.661 0.294 0.087
Celik vd. (2011) 1134 0.321 0.103
Eren ve Gurdal (2010) 1.350 0.309 0.096
Oral ve Dogan (2010) 0.666 0.160 0.026
Selcuk vd. (2008) 1.038 0.245 0.060
Azar vd. (2000) -0.784 0.384 0.132
Bozdogan vd. (2006) 1.067 0.298 0.089
Caliskan vd. (2005) 0.847 0.341 0.116
Gurcay ve Eryllmaz (2005) 0.704 0.126 0.016
Unsal ve Mogol (2004) -0.432 0.330 0.109

*Bu ¢alismada 3 farkli etki buyUklugu bulunmaktadir.

Tablo 3'te her bir calismanin etki buyuklugu, standart hatasi ve
varyans! verilmistir. Etki buyUuklugu guven araligr %95 alinarak
Hedges's g'ye gdre hesaplanmistir. Meta analizde ulasilan sonuclari
gosteren sabit ve rastgele etki homojenlik degerleri, ortalama etki
buyuklukleri ve guven araliklari Tablo 4'de verilmektedir.

Tablo 4

Makalelerin Etki Modeline Gére Ortalama Etki BlUyuklUkleri ve Guaven Araligi
Alt ve Ust Degerleri

S
D Etki Buyakligu .
< & i¢in %95 Guven X ° T
® D X — c O = .=
Model % §,E, Araligi % 5 '%E = § .
=29 Al Ust 2 g9 £9
£ x’0 Sinir Sinir i 5’0 )
OwnN 0n I 0 wn 0
Sabit 0.436 0.334 0.538 0.052
229145 20 0.000
Rastgele 0.467 0. 0.823 0.182

Tablo 4'e bakildiginda calismalarin homojenlik testi Q=229.145 olarak
hesaplanmistir. Ki kare tablosunda df=20 serbestlik derecesine karsilik
gelen deger 43.315'tir. Analizde hesaplanmis olan Q degerinin daha
buyUk olmasindan dolayl calismanin heterojen dagilim gdsterdigi
tespit edilmistir (p=0.000). Etki buyukltklerine ait orman grafigi Sekil
3'te verilmistir.
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Sekil 3
Rastgele Etkiler Modeline Gére Makalelerin Etki Blylkluklerine ait Orman
Grafigi

Galisma Adi Hedge' Standart Varyans Alt Ust z P
H

Hata Limit Limit degeri degeri
Salar ve Turgut (2021)1 0.203 0.260 0.067 -0.306 0712 0.782 0434 ——
Salar ve Turgut (2021) 2 -0.396 0.266 0.07 -0.918 0125 -1.489 0136 —a—
Salar ve Turgut (2021) 3 -0.049 0.279 0.078 -0.597 0.498 -0176 0.860 —a—
Yasar ve Baran (2020) 0337 0.348 0121 -0.344 1.019 0.870 0332 L
Akpinar ve Korkusuz (2019} -0.823 0214 0.046 1242 -0.403 -3.844 0.000 -1
Baran vd. (2018) 2538 0.462 0213 1633 3444 5.494 0.000 =
Cetin (2018) 0191 0196 0.038 -0193 0574 0974 0.330 -
Yilmaz ve Karacop (2018) 1.067 0.298 0089 0.483 1652 3580 0.000 :p
Asiroglu ve Duruhan (2016) 1108 0.338 ons4 0.446 1770 3.278 0.001
Cibik vd. (2016) 0.326 0154 0.024 0.025 0628 2121 0.034 -
Kirtak Ad ve Kocakulah (2016} 2488 0.282 0.080 1935 3.041 8.812 0.000
Simsek ve Yesiloglu (2014) -1.661 0.294 0.087 -2238 -1.085 -5647 0.000 ——
Celik vd. (2017 1134 0321 0103 0505 1763 3533 0.000
Eren ve Glrdal (2010) 1350 0308 0.096 0743 1956 4362 0.000
Oral ve Dogan (2010) 0.666 0160 0.026 0353 0.980 4172 0.000
Selguk vd. (2008) 1.038 0.245 0.060 0557 1518 4229 0.000
Azar vd. (2006) -0.784 0364 0132 -1.498 -0.07M 2155 0.031 —1i—
Bozdogan vd. (2006) 0300 0.243 0.059 -0176 0776 1234 0217 -
Caliskan vd. (2005) 0.847 0341 omne 0179 1515 2484 0.013
Gurgay ve Eryilmaz (2005} 0.704 0126 0.016 0.458 0951 5595 0.000 i
Unsal ve Mool (2004) -0.432 0.330 0109 -1.079 0.214 -1.310 0190 &
Genel Etki Blyuklagd 0407 0182 0.033 om 0.823 2572 0.010 -
(Rastgele Etkiler Modeli) 20 400 0,00 100 m

Birinci alt probleme ait genel etki buyuklugu 0.467 olarak
bulunmustur. Thalheimer ve Cook (2002) tarafindan gelistirilen
siniflandirmaya gore orta duzey etki olarak tanimlanmistir. Turkiye'de
yapilan makalelerde aktif 6grenme yaklasiminin fizik basarisini olumlu
yonde etkiledigi tespit edilmistir.

Arastirmanin ikinci Alt Problemine Ait Bulgular

Arastirmanin ikinci alt problemi Turkiye'de yapilan lisansustu tezlerde
aktif 6grenme yaklasiminin fizik basarisina etkisini incelemektir. Bu
amacla 2'si doktora, 12'si yuksek lisans tezi olmak Uzere 14 lisansustu
tezden elde edilen veriler bu calismada analize dahil edilmistir. ikinci
alt probleme gore yapilacak meta analizde dncelikle arastirmaya dahil
edilen calismalarin yayin yanliliginin olup olmadigina bakilmistir. Yayin
yanhligi ihtimali olup olmadigiyla ilgili huni dagilim grafiginin sonuclari
Sekil 4'te verilmistir.

Sekil 4

Tezlere Ait Etki Buyukluklerinin Huni Grafigi

00 ;

Standart hata

Hedge's g
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Sekil 4'teki huni grafigi incelendiginde, calismalarin orta kisimda
toplandigi ve etki buyukluklerinin birbirine yakin dagilim gosterdigi
gorulmektedir. Birbirlerine yakin dagilim gosterse de tam simetrik bir
dagilim olmamasi nedeniyle diger bir yanlilk istatistigi olan
Rosenthal'in guvenli N (FSN) istatistigine bakilmistir. Tablo 5'te tezlerin
yayin yanliligi istatistikleri gorulmektedir.

Tablo 5

Tezlerin Yayin Yanliligi istatistikleri
Yanlilik Durumu Deger
Gozlenen calismalar icin Z degeri 12.38686
Gozlenen calismalar icin p degeri 0.00000
Alfa 0.05000
Yén 2.00000
Alpha i¢cin Z degeri 1.95996
Gozlenen calisma sayisi 14
Guvenli N sayisi 546

Tablo 5'e gore alfa 0.05 degeri icin 546 bireysel calismaya daha ihtiyag
duyuldugunu géstermektedir. Yayin yanhhgini ifade eden Tau-kare
katsayisl ile ilgili bilgiler Tablo 6’da verilmistir.

Tablo 6

Tezlerin Yayin Yanliligi Istatistikleri 2
Yanllik Durumu Deder
Tau 0.27
p dederi 0.8

Tablo 6'ya gore Tau katsayisinin 0.27, p degerinin 0.18 oldugu
gorulmektedir. Analiz sonucuna gére p degerinin 0.05ten buyuk
olmasi beklenmektedir. Hesaplanan p degerinin 0.05'ten buUyUk olmasi
nedeniyle calismada yayin yanhligi bulunmadigi tespit edilmistir. Yayin
yanhligr bulunmadigi icin etki buyuklukleri hesaplanmistir. Tezlere ait
etki buyuklugu degerleri Tablo 7'de verilmektedir.

Tablo 7

Tezlere Ait Etki Buyukluk Degerleri
Yazar Soyadi Hedges's Etki Standart Varyans
(Yil) bUyuklugu Hata
Biyikli (2015) 0.797 0.259 0.067
Buyukbayraktar (2015) 2175 0.254 0.064
Ozturk (2014) 0.195 0.103 0.0Mm
Durmus (2012) 0.135 0.139 0.019
Doértlemez (2010) 0.260 0.304 0.092
Eke (2010) 0.648 0.3 0.097
Keban (2010) -0.176 0.314 0.099
Salgam (2009) 1.266 0.252 0.064
Ozkan (2008) 5303 0.556 0.310
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Baran (2007) 1.071 0.388 0.151
Gok (20060) 3.185 0.441 0.195
Hepyasar (2006) -0.819 0.379 0.143
Moradoglu (2006) 1.416 0.367 0.135
Ogur (2000) 0.862 0.266 0.071

Tablo 7'de her bir calismanin etki buyuklugu, standart hatasi ve
varyansi verilmistir. Etki buyUklugu guven araligi %95 alinarak
Hedges's g'ye gore hesaplanmistir. Meta analizde ulasilan sonuclari
gosteren sabit ve rastgele etki homojenlik degerleri, ortalama etki
buyuklukleri ve guven araliklari Tablo 8'de verilmektedir.

Tablo 8
Tezlerin Etki Modeline Goére Ortalama Etki BUyuklukleri ve Gluven Araligi Alt
ve Ust Degerleri

2D
D Etki BayUklugu -
% & icin %95 Guven = 5 e
@ 2 1l X — C = —
Model E 3= Aralig 56 LS T8,
© g R Alt Ust 2o € .o § o
oo 3 Sinir Sinir g o 28 g 3
Sabit 0.584 0.464 0.704 0.061
207.223 13 0.000
Rastgele 1094 0572 1615 0.266

Tablo 8'e bakildiginda calismalarin homojenlik testi Q=207.223 olarak
hesaplanmistir. Ki-kare tablosunda df=13 serbestlik derecesine karsilik
gelen deger 34.528'tir. Analizde hesaplanmis olan Q degerinin daha
buyUk olmasindan dolayr calismanin heterojen dagilim gdsterdigi
tespit edilmistir (p=0.000). Etki buyukluklerine ait orman grafigi Sekil
5'te verilmistir.

Sekil 5

Rastgele Etkiler Modeline Goére Tezlerin Etki Buayukluklerine ait Orman
Grafigi

Calisma Adi Hedge's Standart Varyans Alt Ust Z degeri P degeri
Hata Limit Limit
Biyikli (2015) 0.797 0259 0.067 0.289 1304 3.078 0.002 - _L_
Buyukbayraktar (2015) 2175 0254 0.064 1677 2673 8.567 0.000
Ozturk (2014) 0195 0103 o.on -0.006 0.397 1201 0.057
Durmus (2012) 0135 0139 0.019 -0137 0.407 0.974 0.330
Dértlemez (2010) 0.260 0304 0.092 -0.336 0.856 0.855 0392
Eke (2010) 0.648 o3n 0.097 0.039 1257 2084 0.037 ——
Keban (2010) -0176 0.314 0.099 -0.792 0.441 -0.558 0.577
Salgam (2009) 1.266 0252 0.064 0771 1760 5.012 0.000 -
Ozkan (2008) 5303 0.566 0310 4212 6.394 9530 0.000
Baran (2007) 1.071 0.388 0151 031 1.832 2.761 0.006 ——
Gok (2006) 3185 0.441 0195 2.320 4.051 7.215 0.000 —i—
Hepyasar (2006) -0.819 0379 0143 -1.561 -0.077 -2.164 0.030 —i—
Moradoglu (2006) 1.416 0.367 0135 0.696 2136 3.856 0.000 —ii
Ogur (2006) 0.862 0.266 0.071 0340 1.383 3.237 0.001 -
Genel Etki Buyuklugu 1.094 0266 0.071 0572 1.615 4 0.000 -
(Rastgele Etkiler Modeli} 4,00 -2,00 0,00 2,00 4,00

ikinci alt probleme ait genel etki bayukltgad 1.094 olarak bulunmustur.
Thalheimer ve Cook (2002) tarafindan gelistirilen siniflandirmaya gére
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genis duzeyde etki olarak tanimlanmistir. Bu durum Turkiye'de yapilan
lisansustu tezlerde aktif 6grenme yaklasiminin fizik basarisini olumlu
yonde etkiledigini gostermektedir.

Sonucg ve Tartisma

Bu calismada aktif 6grenme yaklasiminin fizik basarisina etkisini
incelemek icin meta analiz yontemi kullanilmistir. Meta analiz
yoéntemi, belli bir alan ya da konu Uzerinde bireysel olarak yapilmis
benzer calismalarin bulgulari Uzerinden islem yaparak daha genel
sonuclar elde etmeyi saglamaktadir. Meta analiz calismalarinda ortaya
¢lkan sonuclar arastirmacilara daha kapsamli, genis bir bakis acisi
saglamakta ve yeniden yorumlanmaya imkan tanimaktadir. Hunter ve
Schmidt (1990), meta analiz ydntemini bir literatlr tarama yontemi
olarak tanimlamaktadir. Fakat meta analizi diger literatur tarama
yoéntemlerinden ayiran en onemli &zelligi nicel verilere dayali olmasi ve
istatistiksel analizlerle vyapiliyor olmasidir. Ozellikle son yillarda
toplumsal psikolojinin pek cok alaninda kullaniliyor olmasi ve genele
dair daha gercek¢i sonuclar veriyor olmasi nedeniyle toplumsal
politikalarin belirlenmesinde kullanilmasi meta analiz yontemlerinin
onemini daha da arttirmaktadir.

Alanyazin incelendiginde aktif égrenme yaklasiminin fizik basarisi
uzerindeki etkisini inceleyen calismalar oldugu goérulmektedir (Keban,
2010; Kirtak Ad, 2016). Bu calismalarin pek cogunda da aktif 6grenme
yaklasiminin fizik basarisini olumlu yonde etkiledigi tespit edilmistir
(Akpinar ve Korkusuz, 2019; Alemli, 2019; Demirtas Yilmaz, 2014, Gok,
2006; Ustlun, 2012). Fakat incelenen calismalarin bazilarinda etki
buyukligunun hesaplanmadigr bu sebeple de asil etkinin ne
oldugunun yorumlanmadigi gérulmektedir. Bu nedenle bu calismada
alan yazina genel bir bakis acisi ile bakilmak istenmistir. Meta analiz
yapilarak, farkli bulgulara sahip calismalarin sonuclari birlestirilmistir.
Analize dahil edilen calismalarin éncelikle etki buyuklukleri daha sonra
da hepsinin genel etki buyukligu hesaplanmistir. Yapilan analizler
sonucunda aktif 6grenme yaklasiminin fizik basarisina olumlu yonde
etki ettigi sonucuna ulasiimistir. Calismanin iki arastirma problemine
dair sonuclar séyledir:

1. Turkiye'de yapilan makalelerde aktif 6grenme yaklasiminin fizik
basarisina etkisini inceleyen analizin homojenlik testi Q=229.145
olarak hesaplanmistir. Buna gore calismanin heterojen dagilim
gosterdigi tespit edilmistir (p=0.000). Calismalar heterojen
oldugu icin rastgele etkiler modeli tercih edilerek meta analiz
yapimistir. Meta analiz sonucunda rastgele etkiler modeline
goére genel etki buyudkligu 0467 olarak bulunmustur.
Thalheimer ve Cook (2002) tarafindan gelistirilen siniflandirmaya
gore orta duzey etki olarak tanimlanmistir.
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2. Turkiye'de vyapilan lisansustu tezlerde aktif ogrenme
yaklasiminin  fizik  basarisina etkisini inceleyen analizin
homojenlik testi Q=207.223 olarak hesaplanmistir. Buna gére
calismanin heterojen dagilim gdsterdigi tespit edilmistir
(p=0.000). Calismalar heterojen oldugu icin rastgele etkiler
modeli tercih edilerek meta analiz edilmistir. Meta analiz
sonucunda rastgele etkiler modeline gore genel etki buyuklugu
1.094 olarak bulunmustur. Thalheimer ve Cook (2002) tarafindan
gelistirilen siniflandirmaya goére genis duzeyde etki olarak
tanimlanmistir.

Freeman ve digerleri (2014) tarafindan yapillan meta analiz
calismasinda aktif 6grenmenin STEM derslerindeki etkisi arastirilmistir.
225 calismada yer alan 6grenci basari puanlari ve basarisizlik oranlari
cesitli analizlere dahil edilmistir. Elde edilen sonuclar aktif 6grenmenin
ogrenci basarisini ya da performansini geleneksel yaklasimlara kiyasla
0.47 oraninda arttirdigini gdstermektedir. Ayrica aktif 6grenme
yaklasiminin  kullanildigi ttm STEM siniflarinda ortalama sinav
puanlarinin yaklasik %6 oraninda arttigi tespit edilmistir. Fizik alaninda
incelenen 31 calisma icin de genel etki buyuklugunun diger alanlar
icerisinde (biyoloji, kimya, mUhendislik, matematik, psikoloji gibi) en
buyuk oldugu (0.5<Hedges’'s g<1) goérulmektedir. Bu calismada da
benzer sonuclara ulasiimistir. Aktif égrenme fizik basarisini olumlu
yonde etkilemektedir ve genel etki buyuklukleri 0.467 ve 1.094 olarak
bulunmustur. Ozellikle tezlerde elde edilen genel etki bUyuklugu
oldukca yuksektir. Bu durumun nedeni tez kapsaminda yapilan
uygulamalarin genellikle daha uzun sureli olmasi ve arastirmacilarin
sureci daha iyi kontrol etmeleri ile alakali olabilir.

Fizik egitimi alaninda yapilan diger meta analiz calismalarina
bakildiginda aktif 6grenme ile iliskili ¢cesitli ydntem ve tekniklerle ilgili
calismalar yapildigi da gérulmektedir. Ornedin, Nora ve Asrizal (2020)
tarafindan yapilan calismada problem temelli &é3renmenin fizik
basarisina etkisine bakilmistir ve 10.sinif seviyesindeki calismalarda
genel etki buyuklugu 122 cikarken 11. sinif seviyesinde yapilan
calismalarda genel etki buyuklugu 1.81 ¢ikmistir. Humaira vd. (2022)
tarafinda yapilan calismada sorgulama temelli 6grenmenin fizik
basarisina etkisi incelenmistir ve 24 calismanin bulgularinin analize
dahil edildigi calismada genel etki buyuklugu .94 olarak bulunmustur.
Ayrica Rizki vd. (2022) tarafindan isbirlikli 6grenme modellerinin lise
seviyesindeki calismalarda (N:21) fizik basarisina genel etkisinin 1.084
ve Ramadhani ve Ratnawulan (2022) tarafindan yapilan calismada da
kesfederek 6grenme modelinin lise seviyesindeki ¢alismalarda (N:26)
fizik basarisina genel etkisinin 1.38 oldugu tespit edilmistir. Yapilan
calismalar aktif 6grenme yaklasim, yontem ve tekniklerinin fizik
basarisi Uzerinde olumlu etkisinin oldugunu géstermektedir.
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Aktif o6grenme yaklasiminin  sinif icerisindeki uygulamalarinda
saglanmasi gereken Uuc¢ sart bulunmaktadir. Bunlardan birincisi
ogrencinin sinifta zihinsel olarak aktif olmasi yani Ust duzey dusunme
becerilerini kullanmasi gerekmektedir. ikincisi, grup calismalari ve sinif
tartismalari ile sosyal olarak aktif olmasidir. Uclnclsu ise sinifta
hareket ozgurligunun saglanmasi ile fiziksel olarak aktif olmasi
gerekmektedir. OJrencinin sinifta fiziksel, zihinsel ve sosyal olarak aktif
olmasi hem ders basarisini hem de tutum, bilimsel sUre¢ becerisi,
motivasyon, hatirda tutma, isbirligi yapma, elestirel disunme, iletisim,
problem c¢cézme gibi diger becerileri olumlu ydonde etkilemektedir
(Aydin, 2011; Cullu, 2003; Demirci, 2003; inan, 2003; Kalem ve Fer, 2003;
Kog, 2007; Suzen, 2007, Tacman, 2009; Taraban ve digerleri, 2007,
Yilmaz, 1995; Wilke, 2003). Bu siniflarda ogrenciler, pasif dinleyici
rolunden cikarak, konustuklari, yazdiklari, arastirma yaptiklari,
tartistiklari kisacasi kendi bilgi ve becerilerini kendilerinin insa ettikleri
bir 6grenme surecine dahil olmaktadirlar. Bu arastirmada elde edilen
sonuclar da bu durumu desteklemekte ve aktif 6grenme yaklasiminin
onemini vurgulamaktadir.

Oneriler

Aktif 6grenme yaklasiminin fizik basarisina etkisinin incelendigi bu
calismada ERIC, DergiPark, Science Direct, Google Akademik ve
ULAKBIM veri tabanlarinda arastirma yapilmistir. Daha sonra yapilacak
calismalarda baska veri tabanlari da eklenerek daha fazla calismaya
ulasilabilir. Ayrica ayni anahtar kelimeler ile yurt disinda yapilan tezler
ve makaleler de incelenerek daha fazla calismanin ortak etkisi
incelenebilir.

Meta analiz calismalarinin en zor asamasli kaynak tarama ve calismaya
dahil edilecek uygun calismalara karar verme asamasidir. Dolayisiyla
daha sonra bu alanda calisacak arastirmacilara bu asama icin daha
fazla zaman ayirmalari 6nerilmektedir.

Meta analiz calismalarina bakildiginda uUlkemizde daha az sayida
calisma yapildigr goérulmektedir. Fizik egitimi alaninda yapilan meta
analiz calismalari ise daha az sayidadir. Bu sebeple fizik egitiminde 5E
modeli, bilgisayar destekli 6gretim, argumantasyon temelli 6gretim ve
benzeri konularda meta analiz calismalari yapilabilir. Ayrica fizik
ogretiminde aktif 6grenmenin tutum, motivasyon gibi degiskenlere
olan etkisi de incelenebilir.

Literaturdeki pek cok calisma aktif 6grenme yaklasiminin égrenci
kazanimlari Uzerindeki olumlu etkisini ortaya koymaktadir. Bu
calismada da aktif 6grenme yaklasiminin fizik basarisina etkisini dlcen
calismalarin ortak etkisinin nasil oldugu arastiriimistir. Sonuclar aktif
ogrenmenin fizik basarisini olumlu yonde etkiledigini gdstermektedir.
Bu sebeple &6gretmenlere ve arastirmacilara sinif ortaminda aktif
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ogrenme yaklasimina daha fazla yer vermeleri énerilmektedir. Sinif
icerisinde aktif 6grenme uygulamalarinin kullanilmasinin hem 6grenci
basarisini hem de tutum, motivasyon gibi diger becerileri pozitif yonde
etki etmesi beklenmektedir.

Etik Kurul izin Bilgisi: Bu calisma, bir meta analiz arastirmasi
olmasindan dolayr Etik Kurul Onayi gerektiren ¢alismalar arasinda
yer almamaktadir. Bu nedenle, bu ¢calisma icin herhangi bir Etik Kurul
Onayi beyan edilmemistir.

Yazar Cikar Catismasi Bilgisi: Yazarlarin beyan edecegi bir cikar
catismasi yoktur.

Yazar Katkisi: Calismanin her asamasinda yazarlarin yayina katkisi
esittir.
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Abstract

The aim of this study is to examine the articles and
postgraduate theses in Turkey that investigated the impact of
the active learning approach on achievement in physics. The
study included articles and graduate theses published in
scientific journals in national and international databases
between 2004-2023 (April). DergiPark, CoHE National Thesis
Center, Google Scholar, ULAKBIM, ERIC and Science Direct
databases were used in the literature review. A total of 33
studies, 19 articles and 14 theses, were identified. A meta-
analysis was conducted on the quantitative findings of these
studies. In this study, in which the Comprehensive Meta-
Analysis (CMA) program was used, it was determined that the
selected studies did not have publication bias before meta-
analysis. In addition, due to the heterogeneity among the
studies, meta-analysis was conducted by choosing the
random effects model. According to the findings, the overall
effect size of the postgraduate theses conducted in Turkey
was 1.094. This value shows that there is a large effect. The
overall effect size of articles was found to be 0.467. This value is
defined as a medium-level effect. As a result of the study, it
was concluded that the active learning approach positively
affects achievement in physics in studies conducted in Turkey.
It is suggested that researchers who will work in this field can
work on determining the general effect of various variables
such as 5E model, computer-assisted instruction or attitude
and motivation on achievement in physics.
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Introduction

A theory's relationship with other theories is the most important
feature that makes it strong. When learning theories are examined, it
is seen that current learning theories such as constructivist learning
theory, cognitive learning theory and neuro-physiological learning
theory support each other. This shows that the learning theories
proposed in recent years explain the phenomenon of learning better.
Constructivist learning theory is one of the important learning theories
that have become very popular. Especially in the teaching of science
fields, teaching practices are carried out based on the theoretical
basis. Studies show that methods and approaches based on
constructivist learning theory are more effective in student
achievements (Kim et al, 1999; KucuUkdzer, 2004). Constructivist
learning theory points out that learning is individual and is a process
that takes place in each individual's own mind. It emphasizes that an
individual should associate the new information he/she encounters
with the information he/she has learned before and that learning will
take place if he/she can apply the new information he/she has learned
to different situations (Cepni et al., 20006).

Constructivist learning theory explains how learning takes place.
However, it does not give information on how to apply it in the
classroom. For this reason, educators are working on how this theory
should be applied in the classroom. The active learning approach is a
result of these studies. Active learning is an approach based on
constructivist learning theory, which explains what opportunities
should be provided for the learner to construct knowledge and what
kind of actions the instructor should take. In short, active learning
refers to the learning process of constructivist learning theory in the
classroom. According to Un Acikgdz, the definition of active learning is
as follows:

"Active learning is a learning process in which the learner bears responsibility
for the learning process, the learner is given opportunities to make decisions
and self-regulation about various aspects of the learning process, and the
learner is forced to use his/her mental abilities during learning through
complex instructional tasks (Un Acikgdz, 2002, p.17)."

Active learning aims to develop students' abilities to think and
produce (Cepni et al, 2006). With the active learning approach,
students become an active part of the learning process. Students'
controlling their own learning process is thought to be effective in
terms of both increasing the quality of the learning process and
providing students with a deeper understanding (Kalem & Fer, 2003).
Active learning approach allows students to ask questions, participate
in discussions and organize learning materials suitable for their
learning styles (Bonwell & Eison 1991).
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The active learning approach is one of the topics that has recently
attracted a lot of attention and has been frequently studied. In many
countries, especially in the United States and the United Kingdom,
active learning has started to be included more in the curricula and
projects related to active learning have started to be carried out.
SUzen (2007), science; OJunc (2012), chemistry; Karamustafaoglu
(2009), physics; Saygl (2009), music; Guney (2011), Turkish; Aksu (2005),
mathematics and many other researchers investigate the effect of
active learning on learning outcomes. In most of these studies, it is
seen that the approach increases students' achievement, strengthens
their social skills, increases their self-confidence and motivation, and
affects their higher-order thinking skills. Similar results were found in
studies conducted in the field of physics education. It is seen that
physics achievement increases, physics concepts are learned more
accurately and permanently, scientific process skills are developed
and students are more active in the classroom (Kirtak Ad, 2016).

Meta-analysis, like active learning, is a method of analysis that has
become more popular in recent years. According to Dinger (2021),
meta-analysis means "grouping similar studies on a topic, theme or
field of study under certain criteria and combining and interpreting
the quantitative findings of these studies". Meta-analysis provides
researchers with more reliable and valid results because it collects
data from different sources and provides a broad perspective (Cooper
et al,, 2009). In addition, since meta-analysis studies bring together the
results of related studies in a research field, they also contain
information that will guide future research.

When the literature is examined, there are various studies on meta-
analysis in science education (Akyol, 2022; Bakioglu & Goktas, 2020;
Balemen, 2016; Demirtas Yilmaz, 2014; Funa & Prudente, 2021; Koca,
2019; Kural, 2020; OztUrk & Karakus, 2016; Sarigol, 2022; Yavuz, 2022). In
the meta-analysis study conducted by Freeman et al. in 2014, the
impact of active learning in the fields of science, technology,
engineering and mathematics was examined through 225 studies. In
158 of these studies, it was determined that active learning increased
student achievement by 0.47. Of the 158 studies included in the study,
31 were in the field of physics education.

Looking at other meta-analysis studies in the field of physics
education, it is seen that the studies were conducted in the following
topics: computer-assisted learning (Dinger, 2015; Yesilyurt, 2011),
problem-based learning (Nora & Asrizal, 2020; Wijiaya et al, 2021),
edmodo application (Nazifah et al., 2021), the use of Phet simulations
(Chotimah & Festiyed, 2020; Wendra et al, 2021), inquiry-based
learning (Humaira et al,, 2022), cooperative learning (Rizki et al., 2022)
and discovery learning (Ramadhani & Ratnawulan, 2022) on
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achievement in physics. Consequently, it is seen that they have a
positive effect. This study aims to examine the studies investigating
the impact of active learning approach on achievement in physics.

Purpose and Problems of the Research

This study aims to examine the articles and postgraduate theses in
Turkey that investigated the impact of the active learning approach
on achievement in physics. In line with this purpose, answers to the
following questions were sought:

1. What is the impact of the active learning approach on achievement
in physics in articles conducted in Turkey?

2. What is the impact of the active learning approach on achievement
in physics in graduate theses in Turkey?

Method
Research Model

In this study, the meta-analysis method was used to determine the
impact of the active learning approach on achievement in physics in
articles and graduate theses in Turkey.

Data Collection and Analysis

The studies included in the research consist of articles and
postgraduate theses published Iin national and international
databases between 2004-2023 (April) on "Active Learning and
Achievement in Physics" which are appropriate to the research
problem and have the necessary statistical data.

The keywords "active learning" and active learning together with
"project-based learning", ‘"problem-based learning", "multiple
intelligence", "peer teaching", "cooperative learning", "inquiry-based
learning", "brainstorming" and "physics education" were used in
Turkish. In English, the keywords "project-based learning", "problem-
based learning", "multiple intelligence", "peer teaching", "cooperative
learning" and '"inquiry-based learning" were used together with
"active learning." CoHE Documentation Center for Theses, Ulakbim TR
Index, Google Scholar, Dergi Park, ERIC and Science Direct databases
were searched with the related keywords. The searches made with the
related keywords in these six databases are given in Figure 1.
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Figure 1
Literature Review

CoHE
Theses
Center

A total of
1060 studies
were
reached.

14 studies
meeting the
criteria were

included.

Google
Scholar

A total of 311
studies were
reached.

6 studies
meeting the
criteria were

included.

Ulakbim
TR Index

A total of 247
studies were
reached.

3 studies
meeting the
criteria were

included.

Dergi Park

A total of 512
studies were
reached.

6 studies
meeting the
criteria were

included.

ERIC

A total of 1124
studies were
reached.

3 studies
meeting the
criteria were

included.

Science
Direct

A total of 857
studies were
reached.

1 study that

meeting the

criteria was
included.

In accordance with Figure 1, the study incorporated a total of 33
studies, comprising 14 postgraduate theses and 19 journal articles.
However, since three different comparisons were made in one of the
articles, three different data sets from this study were used in the
research. For this reason, there were 21 data sets in the first research
problem, which examined the impact of active learning on
achievement in physics in articles conducted in Turkey.

Characteristics of the Studies Included in the Study

The characteristics sought in the studies included in the research are
as follows:

1. The study was conducted between 2004 and 2023.

2. The study must be a postgraduate thesis published in Turkey, or an
article published in Turkish or English scientific journals with
applications in Turkey.

3. The study examines the effect of single-group pretest-posttest or
experimental and control groups on academic achievement in physics
courses.

4. The t-test was conducted in the study.

5. The study contains quantitative data to calculate the effect size
required for meta-analysis.

A coding form was created in order to understand whether the studies
were suitable for inclusion in the meta-analysis and to compare the
studies. The coding form included general characteristics of the
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studies and statistical data. In the studies to be included in the meta-
analysis, it was paid attention that a t-test was performed. Before the
analysis, it was checked whether the data of the studies showed
normal distribution. Meta-analysis of the data was performed with the
help of Comprehensive Meta-Analysis (CMA) software program.

Interpretation of Analysis Results

The classification developed by Thalheimer and Cook (2002) was used
to interpret the significance of the effect sizes obtained as a result of
the meta-analysis. This classification is as follows;

Effect size;

- Less than 0.15 is insignificant

- Between 0.15 and 0.40 at a small level

- Between 0.40 and 0.75 is moderate

- Between 0.75 and 1.10 is a wide range

- Between 1.10 and 1.45 is a very wide range and

- Greater than 1.45 is enormously effective.
Findings

In this research, which examined the studies that studied the impact
of active learning approach on academic achievement in physics
teaching, a meta-analysis was conducted with 33 studies covering the
criteria determined in this research. The findings obtained from the
meta-analysis are given in this section.

Findings Related to the First Sub-Problem of the Research

The first sub-problem of the research is to examine the effect of the
active learning approach on achievement in physics in articles in
Turkey. For this purpose, the data from 19 research articles were used.
Since there were three different comparisons in one article (Salar &
Turgut, 2021), three different data sets from this study were analyzed.
In the meta-analysis conducted according to the first sub-problem, it
was first checked whether the studies included in the research had
publication bias. The results of the funnel scatter plot regarding the
possibility of publication bias are given in Figure 2.
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Figure 2
Funnel Plot of Effect Sizes of Articles

0.1

Standard Ermor

When the funnel plot in Figure 2 is examined, it is seen that the
studies are gathered in the middle part and the effect sizes show a
close distribution. Rosenthal's safe N (FSN) statistic, which is another
bias statistics, was examined since it is not a completely symmetric
distribution even though it shows a close distribution (Table ).

Table 1

Bias Statistics for Articles
Bias Status Value
Z value for observed studies 8.07395
p value for observed studies 0.00000
Alpha 0.05000
Tails 2.00000
Z value for Alpha 1.95996
Number of studies observed 21
Safe N number 336

Table 1 shows that 336 more individual studies are needed for alpha
0.05 according to Rosenthal's safe N (FSN) statistics. Information on
the Tau-squared coefficient expressing publication bias is given in
Table 2.

Table 2

Bias Statistics of Articles 2
Bias Status Value
Tau 0.02
p value 0.85

As seen in Table 2, the Tau coefficient is 0.02 and the p value is 0.85. As
a result of the analysis, the p value is expected to be greater than 0.05.
Since the p value obtained was greater than 0.05, it was determined
that there was no publication bias in the study. Since there was no
publication bias, the calculation of effect sizes was started. The values
of the effect sizes of the articles are given in Table 3.
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Table 3
Effect Size Values of Articles
Hedges's Standard :

Author Surname (Year) Effect Size Error Variance
*Salar and Turgut (2021) 1 0.203 0.260 0.067
*Salar and Turgut (2021) 2 -0.396 0.266 0.071
*Salar and Turgut (2021) 3 -0.049 0.279 0.078
Yasar and Baran (2020) 0.337 0.348 0.121
Akpinar and Korkusuz (2019) -0.823 0.214 0.046
Baran et al. (2018) 2.538 0.462 0.213
Cetin (2018) 0.191 0.196 0.038
Yilmaz and Karagop (2018) 1.067 0.298 0.089
Asiroglu and Duruhan (2016) 1108 0.338 0.114
Cibik et al. (2016) 0.326 0.154 0.024
Kirtak Ad and Kocakulah (2016) 2.488 0.282 0.080
Simsek and Yesiloglu (2014) -1.661 0.294 0.087
Celik et al. (201M) 1134 0.321 0.103
Eren and Gurdal (2010) 1.350 0.309 0.096
Oral and Dogan (2010) 0.666 0.160 0.026
Selcuk et al. (2008) 1.038 0.245 0.060
Azar et al. (2006) -0.784 0.384 0.132
Bozdogan et al. (2006) 1.067 0.298 0.089
Caliskan et al. (2005) 0.847 0.341 0.116
Gurcay and Eryilmaz (2005) 0.704 0.126 0.016
Unsal and Mogol (2004) -0.432 0.330 0.109

*There are 3 different effect sizes in this study.

Table 3 shows the effect size, standard error and variance of each
study. The effect size was calculated according to Hedges' g with a
confidence interval of 95%. Fixed and random effect homogeneity
values, average effect sizes and confidence intervals showing the
results obtained in the meta-analysis are given in Table 4.

Table 4
Average Effect Sizes and Confidence Interval Lower and Upper Values of
Articles According to Impact Mode/

95%
o — Confidence . c o )

Model 8)'% @ Interval for g L %(_:; o g

© 5 o Effect Size o_ 2> o Je)

£ s Lower pper & £ c2y 00%

LW> Limit  Limit Gw To= 0L =
Fixed 0.436 0.334 0.538 0.052

529'14 20 0.000

Random 0.467 0.1 0.823 0.182
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Table 4 shows that the homogeneity test of the studies was calculated
as Q=229.145. The value corresponding to df=20 degrees of freedom in
the chi-square table was 43.315. Since the Q value calculated in the
analysis was larger, it was determined that the study showed
heterogeneous distribution (p=0.000). The forest plot of effect sizes is
given in Figure 3.

.
Figure 3
Forest Plot of Effect Sizes of Articles According to Random Effects Model
Study Name Hedge's g Standart Variance Lower Upper Z Value P Value
Error Limit Limit
Salar and Turgut (2021) 1 0203 0.260 0.067 -0.306 0.712 0.782 0.434 ——
Salar and Turgut (2021) 2 -0.396 0.266 Q.07 -0.918 0.125 -1.489 0136 —a—
Salar and Turgut (2021) 3 -0.049 0.279 0.078 -0597 0.498 -0176 0.860 ——
Yasar and Baran (2020} 0.337 0.348 0121 -0.344 1.019 0970 0.332 &
Akpinar and Kerkusuz (2019) -0.823 0214 0.046 -1.242 -0.403 -3.844 0.000 —i—
Baran et al. [2018) 2538 0.462 0213 1633 3444 5494 0.000 —
Cetin (2018) 0191 0196 0.038 -0193 0574 0974 0330 -+
Yilmaz and Karagop (2018) 1.067 0.298 0.089 0.483 1.652 3.580 0.000 :E
Asiroglu and Duruhan (2016} 1108 0.338 04 0.446 1770 3278 0.001
Cibik et al. (2016) 0326 0154 0.024 0.025 0628 2121 0.034 -
Kirtak Ad and Kocakulah (2016) 2488 0.282 0.080 1935 3.041 8.812 0.000
Simsek and Yesiloglu (2014) -l.e6l 0.294 0.087 -2238 -1.085 -5.647 0.000 ——
Celik et al. (2011) 1134 0.321 0103 0.505 1763 3533 0.000 —i—
Eren and Gurdal (2010) 1350 0.309 0.0%6 0743 1956 4,362 0.000 &
Oral and Dogan (2010) 0.666 0160 0.026 0353 0.980 4172 0.000 —H
Selcuk et al. (2008) 1.038 0.245 0.060 0.557 1518 4229 0.000 ——
Azar et al. (2006) -0.784 0.364 0132 -1.498 -0.07 -2155 0.031 &
Bozdogan et al. (20086) 0.300 0.243 0.059 -0.176 0.776 1234 0217 -+
Caliskan et al. (2005) 0.847 0.341 0ne 0179 1515 2484 0.013 —a—
Gurgay and Eryilmaz (2005) 0.704 0.126 0.01e 0.458 0.951 5.595 0.000 - -+
Unsal and Mogol (2004 -0.432 0.330 Q109 -1.079 0214 -1.310 0190 L
Overall Effect Size (Random 0.467 0182 0.033 om 0.823 2572 0.010 -
Effects Model) 200 4,00 000 10 200

The overall effect size for the first sub-problem was found to be 0.467.
According to the classification developed by Thalheimer and Cook
(2002), it is defined as a moderate effect. The findings of research
conducted in Turkey indicate that the active learning approach has a
positive effect on achievement in the field of physics.

Findings Related to the Second Sub-Problem of the Research

The second sub-problem of the research is to examine the impact of
the active learning approach on achievement in physics in graduate
theses conducted in Turkey. For this purpose, the data obtained from
14 graduate theses, 2 of which were doctoral theses and 12 of which
were master's theses, were included in the analysis. In the meta-
analysis to be conducted according to the second sub-problem, firstly,
it was checked whether the studies included in the research had
publication bias. The results of the funnel scatter plot about the
possibility of publication bias are given in Figure 4.

Figure 4
Funnel Plot of Effect Sizes of Theses

Standard Error

0.6
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When the funnel plot in Figure 4 is examined, it is seen that the
studies are gathered in the middle part and the effect sizes show a
close distribution. Although the distribution is close to each other,
Rosenthal's safe N (FSN) statistic, which is another bias statistics, was
examined since it was not a completely symmetric distribution. Table
5 shows the publication bias statistics of the theses.

Table 5

Publication Bias Statistics of Theses
Bias Status Value
Z value for observed studies 12.38686
p value for observed studies 0.00000
Alpha 0.05000
Tails 2.00000
Z value for Alpha 1.95996
Number of studies observed 14
Safe N number 546

As seen in Table 5, alpha 0.05 indicates that 546 more individual
studies are needed. Information about the Tau-square coefficient
expressing publication bias is given in Table 6.

Table 6

Publication Bias Statistics of Theses 2
Bias Status Value
Tau 0.27
p value 0.18

Table 6 demonstrates that the Tau coefficient is 0.27 and the p value is
0.18. According to the result of the analysis, the p-value is expected to
be greater than 0.05. Since the calculated p-value was greater than
0.05, it was determined that there was no publication bias in the
study. Since there was no publication bias, effect sizes were calculated.
The effect size values of the theses are given in Table 7.

Table 7

Effect Size Values of Theses
Author Surname Hedges's Standard .

. Variance

(Year) Impact size Error
Biyikli (2015) 0.797 0.259 0.067
Buyukbayraktar (2015) 2.175 0.254 0.064
Ozturk (2014) 0.195 0.103 0.0
Durmus (2012) 0.135 0.139 0.019
Dortlemez (2010) 0.260 0.304 0.092
Eke (2010) 0.648 0.311 0.097
Keban (2010) -0.176 0.314 0.099
Salgam (2009) 1.266 0.252 0.064
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Ozkan (2008) 5.303 0.556 0.310
Baran (2007) 1.071 0.388 0.151
Gok (20060) 3.185 0.441 0.195
Hepyasar (2006) -0.819 0.379 0.143
Moradoglu (2006) 1.416 0.367 0.135
Ogur (20006) 0.862 0.266 0.071

Table 7 shows the effect size, standard error and variance of each
study. The effect size was calculated according to Hedges's g with a
confidence interval of 95%. Fixed and random effect homogeneity
values, average effect sizes and confidence intervals showing the
results obtained in the meta-analysis are given in Table 8.

Table 8
Average Effect Sizes and Confidence Interval Lower and Upper Values of
Theses According to the Effect Model

0 & 95%

oo  Confidence g §9 o ¢
~— -
C oo Interval for T N DG . 3§ O —
Model 0 Y5 . T OSSO 090%
<>(§ = Effect Size €5 E> 5 89 P
-
]
w > Lower Upper &5 % = 8 n

Limit Limit
Fixed 0.584 0.464 0.704 0.061
Random 1.094 0.572 1.615 0.266

207.223 13 0.000

Table 8 shows that the homogeneity test of the studies was calculated
as Q=207.223. The value corresponding to df=13 degrees of freedom in
the chi-square table is 34.528. Since the Q value calculated in the
analysis is larger, it is determined that the study shows heterogeneous
distribution (p=0.000). The forest plot of effect sizes is given in Figure 5.

.
Figure 5
Forest Plot of Effect Sizes of Theses According to Random Effects Model
Study Name Hedge's g Standard Variance Lower Upper Z Value P Value
Error Limit Limit
Biyikli (2015) 0.797 0.259 0.067 0.289 1304 3.078 0.002 -+ _L_
Bulyukbayraktar (2015) 2175 0.254 0.064 1.677 2673 8.567 0.000
Ozturk (2014) 0195 0.103 o.on -0.006 0.397 1.901 0.057
Durmus (2012) 0135 0.139 0.019 -0.137 0.407 0974 0.330
Daortlemez (2010) 0.260 0304 0.092 -0.336 0.856 0.855 0.392
Eke (2010) 0648 0.31 0.097 0.039 1257 2084 0.037 -
Keban (2010) -0176 0.314 0.099 -0.792 0.441 -0.558 0577
Salgam (2009) 1266 0252 0.064 Q77 1760 5012 0.000 B 5
Ozkan (2008) 5.303 0.566 0.310 4212 6.394 9.530 0.000
Baran (2007) 1.07 0.388 0151 031 1.832 2761 0.006 —
Gok (2006) 3185 0.441 0195 2320 4.051 7215 0.000 —i—
Hepyasar (2006) -0.819 0.379 0143 21561 -0077 2164 0.030 —
Moradoglu (2006) 1.416 0.367 0135 0.696 2136 3.856 0.000 —H
Oogur (2006) 0.862 0.266 0.071 0.340 1.383 3.237 0.001 &+
Overall Effect Size 1.094 0.266 0.071 0.572 1615 41m 0.000 <>
(Random Effects Model) 4,00 2,00 0,00 2,00 4,00

The overall effect size for the second sub-problem was found to be
1.094. According to the classification developed by Thalheimer and

39



PUJE, 64, 29-50 [2025] Y. Ayar & V. N. Kirtak Ad https://doi.org/10.9779/pauefd. 1389034

Cook (2002), it is defined as a large effect. This finding indicates that
the active learning approach has a favorable impact on physics
achievement in graduate theses in Turkey.

Conclusion and Discussion

In this study, the meta-analysis method was used to examine the
impact of the active learning approach on achievement in physics. The
meta-analysis method enables to obtain more general results by
processing the findings of similar studies conducted individually on a
certain field or subject. The results of meta-analysis studies provide
researchers with a more comprehensive and broad perspective and
allow for reinterpretation. Hunter and Schmidt (1990) define meta-
analysis as a literature review method. However, the most important
feature that distinguishes meta-analysis from other literature review
methods is that it is based on quantitative data and statistical analysis.
Especially in recent years, meta-analysis methods have been used in
many fields of social psychology, and their use in determining social
policies increases the importance of meta-analysis methods even
more since they provide more realistic results in general

A review of the extant literature reveals the existence of studies that
have examined the impact of active learning approaches on
achievement in physics (Keban, 2010; Kirtak Ad, 2016). In many of these
studies, it was determined that the active learning approach has a
positive effect on achievement in physics (Akpinar & Korkusuz, 2019;
Alemli, 2019; Demirtas Yilmaz, 2014; Gok, 2006; Ustln, 2012). However, it
is seen that in some of the studies examined, the effect size was not
calculated, so it was not interpreted what the actual effect was. The
present study, therefore, sought to undertake a comprehensive review
of the extant literature. Through meta-analysis, the results of studies
with different findings were combined. The effect sizes of the studies
included in the analysis were first calculated, and then, the overall
effect size of all of them was calculated. As a result of the analysis, it
was concluded that the active learning approach had a positive effect
on achievement in physics. The results related to the two research
problems of the study are as follows:

1. The homogeneity test of the analysis examining the effect of the
active learning approach on achievement in physics in articles in
Turkey was calculated as Q=229.145. Accordingly, it was
determined that the study showed a heterogeneous distribution
(p=0.000). Since the studies were heterogeneous, the random
effects model was preferred and a meta-analysis was performed.
As a result of the meta-analysis, the overall effect size was found
to be 0.467 according to the random effects model. According
to the classification developed by Thalheimer and Cook (2002), it
was defined as a moderate effect.
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2. The homogeneity test of the analysis examining the effect of the
active learning approach on achievement in physics in graduate
theses in Turkey was calculated as Q=207.223. Accordingly, it was
determined that the study showed a heterogeneous distribution
(p=0.000). Since the studies were heterogeneous, the random
effects model was preferred and meta-analyzed. As a result of
the meta-analysis, the overall effect size was found to be 1.094
according to the random effects model. According to the
classification developed by Thalheimer and Cook (2002), it was
defined as a large effect.

In the meta-analysis study conducted by Freeman et al. (2014), the
impact of active learning in STEM courses was investigated. In 225
studies, student achievement scores and failure rates were included in
various analyses. The results showed that the active learning increased
student achievement or performance by 0.47 compared to traditional
approaches. In addition, it was determined that the average exam
scores increased by approximately 6% in all STEM classes where an
active learning approach was used. For the 31 studies examined in the
field of physics, it was seen that the overall effect size was the largest
(0.5< Hedges's g<1) among other fields (such as biology, chemistry,
engineering, mathematics, and psychology). Similar results were
obtained in this study. Active learning has a positive effect on
achievement in physics and the overall effect sizes were found to be
0.467 and 1.094. Especially the overall effect size obtained in theses is
quite high. The reason for this situation may be related to the fact that
the applications within the scope of the thesis are generally longer
and the researchers control the process better.

When other meta-analysis studies in the field of physics education are
examined, it is seen that there are studies on various methods and
techniques related to active learning. For example, in the study
conducted by Nora and Asrizal (2020), the effect of problem-based
learning on achievement in physics was examined and the overall
effect size was 1.22 in 10t*"-grade level studies, while the overall effect
size was 1.81 in the 11*"-grade level studies. In the study conducted by
Humaira et al. (2022), the effect of inquiry-based learning on
achievement in physics was examined, and the overall effect size was
found to be .94 in the study in which the findings of 24 studies were
included in the analysis. In addition, Rizki et al. (2022) found that the
overall effect of cooperative learning models on achievement in
physics in high school level studies (N: 21) was 1.084, and Ramadhani
and Ratnawulan (2022) found that the overall effect of discovery
learning model on achievement in physics in high school level studies
(N: 26) was 1.38. Studies show that active learning approaches,
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methods and techniques have a positive effect on physics
achievement.

In order to implement the active learning approach in the classroom,
three conditions must be met. Primarily, it is imperative that students
demonstrate mental activity within the classroom environment, which
is to say, they should employ high-level thinking skills. Secondly,
students should be encouraged to engage in social activities, such as
group work and class discussions. The third condition is to be
physically active by providing freedom of movement in the classroom.
Being physically, mentally and socially active in the classroom
positively affects both course success and other skills such as attitude,
science process skills, motivation, retention, cooperation, critical
thinking, communication and problem solving (Aydin, 2011; Cullu,
2003; Demirci, 2003; inan, 2003; Kalem & Fer, 2003; Kog, 2007; Stzen,
2007; Tagman, 2009; Taraban et al. 2007; Yilmaz, 1995; Wilke, 2003). In
these classrooms, students move from the role of passive listeners to a
learning process in which they speak, write, research, discuss, in short,
build their own knowledge and skills. The findings of this study
corroborate this viewpoint and underscore the significance of an
active learning approach.

Recommendations

In this study, in which the impact of active learning approach on
achievement in physics was examined, ERIC, DergiPark, Science
Direct, Google Scholar and ULAKBIM CoHE Documentation databases
were searched. In future studies, more studies can be accessed by
adding other databases. In addition, the common effect of more
studies can be investigated by examining theses and articles
conducted abroad with the same keywords.

The most difficult stage of meta-analysis studies is the literature
review and deciding on the appropriate studies to be included in the
study. Therefore, recommends that researchers who will work in this
field later on allocate more time for this stage.

When meta-analysis studies are examined, it is seen that there are
fewer studies in Turkey. Meta-analysis studies conducted in the field of
physics education are even fewer. For this reason, meta-analysis
studies can be conducted on 5E model, computer assisted instruction,
argumentation-based instruction and similar subjects in physics
education. In addition, the effect of active learning in physics
education on variables such as attitude and motivation can also be
examined.

Many studies in the literature reveal the positive impact of active
learning approach on student achievement. In this study, the
common effect of the studies measuring the impact of active learning
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approach on physics achievement was investigated. The findings
indicate that active learning exerts a favorable influence on physics
achievement. Consequently, it is recommended that educators and
researchers incorporate more active learning strategies within the
classroom environment. The utilization of active learning practices in
the classroom environment is hypothesized to exert a positive
influence on student achievement as well as on other skills such as
attitude and motivation.
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